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Poultry Field Day
SEPTEMBER 19, 1969
(10 a.m. to 4 p.m.)
Poultry Research Center
South Dakota State University, Brookings
2 miles north, i mile west of campus
10 a.m. CoflFee
10:30 Presiding: Dr. Carl Menzies, Head, Animal
Science Department
"A National Producers Organization"—P. H,
Ebeling, Midwest Egg Producers Associa
tion, Watseka, 111.
"Housing the Laying Hen"—P. E. Plumart
11:45 Chicken Barbecue and Tours
1:30p.m. Presiding: Mr. Bill Simpson, President, South
Dakota Poultry Improvement Association
"Diseases in South Dakota Flocks"—B. J.
Bonzer
"The Marek's Situation"—T. E. Lucas, D.V.M.
"Nutrition of GrowingPullets"—C. W. Carlson
"Amino Acids and Layers"—E. J. Novacek
"Economical Turkey Broiler Diets"—E. Guen-
thner
"New Tools for Research"—W. C. Morgan
South Dakota State University cooperating with
the South Dakota Poultry Improvement As
sociation.
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HOUSING THE LAYING HEN
Phillip Eo Plumart
Housing of poultry is important as a means of keeping many environmental
conditions under the control of the operator.
Too little air causes;
Accumulation of noxious gases
Deteriorating effect upon the health of poultry
Poor production
Slow growth
Low resistance to disease
Suffocation
Formation of condensation
Dripping ceilings
Frosted sidewalls
Too much air causes;
Lessened bird activity
A drop in egg production
Higher feed consumption
Birds to be uncomfortable
Too low a temperature in cold weather
Drafts
The environment-nutrition house will enable us to gather performance
data from birds with the same genetic constitution and nutritional diet
under different environmental conditions such ass
1. Ridge and turn-about fan ventilation vs. the S. D.
slot-inlet system.
2« Different volumes of airflow with the S. D.
slot-inlet system.
3. Different temperature levels with the S. D. slot-inlet
system (providing supplemental heat and/or cooling).
Temperature and humidity levels will be constantly monitored in each
of the three sections of the house.
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Two Systems of Ventilation
Shown below are the airflow diagrams of two systems of ventilation that are in the
environment-nutrition house at the South Dakota State University Poultry Research
Centerj Erookings, South Dakota.
SOUTH DAKOTA SLOT IS^T VENTILATIOM
/
V/inter Airflow Summer Airflow
RIDGE INLET AND TURN-ABOUT RAN VEKTILATIOSM
T
Winter Airflow Summer Airflow
FANS FOR SMALL UNITS
In units beiovu 1500 birds, continuous ventilation with modulation
for various conditions can be obtained by using two fans. One fan
should have about l/4 and the other fan 3/4 of the total capacity needed.
An Inside cabinet on the low volume fan draws cooler air from above
the floor., A damper in the cabinet and a hood on the outside of.the
building over the fan (as shown below) is used to.further reduce air
removal from the house during estremely cold weather without restricting
the fan.
I
V
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A SURVEILLANCE OF THE CAUSES OF MORTALITY
IN THREE SOUTH DAKOTA LAYER FLOCKS
E. J. Bicknell, D.V.Moj B. J. Bonzer, P. E. Plumart, and R. Jo Buryj D.V.Mo
A surveillance program was conducted during June 1968 through June 1969
to determine the important causes of mortality in certain South Dakota layer
flocks that experienced reasonably normal mortality.
Two of the flocks selected were commercial units that were cooperating in
the South Dakota Cooperative Extension Service Laying Flock Record Program,
the third flock belonged to South Dakota State University.
A necropsy was performed on a high percent of the mortality from the flocks.
Dead birds were collected from each flock each day and held in plastic bags for
two to ten days in the cooler. The birds were then taken to the University
Veterinary Science Diagnostic Laboratory for necropsy. A total of 2,339 birds
were necropsied and the causes of death determined. Mortality and egg production
were about what we expect from good flocks. The flock mortality ranged from
1^ to 1.5^ per month. Two of the flocks averaged about 1^% -.production while
on test.
Months On Test, Flock Size, And % Of Mortality Necropsied
%
Prod. No. Birds Mortality
Flock Months Flock Size House Type Necropsied Necropsied
1 3-14-|- 10,000 Cage 889 1^%
2 1-12 6,000 Cage & Floor 1,086 1005^(Est.)'
3 6-11 Cage 3^^1,870 Floor
2,339
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Thirteen Disease Conditions Causing Death in Three South Dakota
Laying Flocks Ranked by Percent of Birds Necropsied
Rank Disease Percent Rank Disease Percent
1. Leucosis 30.6 7. Impacted Oviduct 4.2
Fatty Liver 8. Septicemia 1.9
2. Fatty Liver & Hemorrhage 4.9(27.1
Fatty Liver & Cannibalism 10.^r\ 9. Hepatic Necrosis 1.8
3. Cannibalism 7.7 j 10. Impacted Crop .6
4. Nephrosis 7.9 11. C. R. D. .6
5. Peritonitis 6.8 12. Anemia .3
6. Gout 4.7 13. Internal Layers .1
No Gross Lesions 5.6
The five most prevalent disease conditions in order of their importance were
leucosis, fatty liver condition (fatty liver, fatty liver and hemorrhage, and
fatty liver and cannibalism), cannibalism, nephrosis, and peritonitis.
Leucosis caused highest mortality during the 10th and 12th month of lay
in flock #1, 3rd and 4th month in flock #2, and 10th month in flock #3.
Fatty liver condition was strongest in flock #1 during the 9th month, #2
during the 12th month, and #3 during the 11th month.
Cannibalism problems varied also by flock. Flock #1 had highest mortality
during the 7th month, #2 during the 3rd month, and #3 during the 7th month.
Fatty liver cannibalism and cannibalism did not occur at the same time.
In flock #1, fatty liver and cannibalism was most prominent during the 9th
month with cannibalism high during the 7th month. Flock #2 showed strong
fatty liver and cannibalism during the 7th and 8th months with cannibalism
strong during the 4th month. Flock #3 had highest fatty liver and cannibalism
during the 10th month and cannibalism in the 7th month.
Conclusions? (1.) Acceptable mortality of one percent or more in a
laying flock is probably caused by several disease conditions. (2.) Leucosis,
fatty liver condition, and cannibalism were the most prevalent causes of
mortality. (3.) Specific diseases do not always follow a definite pattern
through the laying year. (4.) The fatty liver and cannibalism combination is
probably due to the fatty liver rather than an outbreak of cannibalism in the
flock. (5.) More work needs to be done in the area of controlling the fatty
liver conditions. (6.) A necropsy of one or two birds from a flock provides
a very inadequate picture of a disease problem that exists in a flock.
South Dakota State University
Brookings, South Dakota
Department of Animal Science A,S. Series 69-24
Poultry Section
MAREK'S DISEASE - LEUKOSIS
T. E, Lucas, D=V.M. and James H. Bailey, D.V.Mo
During the past few years there have been many significant new findings
concerning the avian leukosis complex. Until recently these diseases were
termed visceral leukosis, neural leukosis, or avian lymphomatosis. Recent
research work in England and this country has clarified the cause of these
diseases and they can be divided into two distinct diseases. These two
diseases now known as Marek's disease and lymphoid leukosis, are caused by
two different viruses. Today, the tumors and associated conditions caused
by these diseases are the major disease problems of broiler and laying flocks.
The loss in the United States from death and condemnation at the processing
plant, is estimated to be in excess of 200 million dollars annually.
Marek's Disease
This virus disease is usually in, but not restricted to young chickens.
It usually occurs before sexual maturity, but can occur in adult chickens.
Marek's disease is caused by a herpesvirus.
Two forms of this disease occur;
lo Uncomplicated nerve and skin lesions. These are
inflammatory swellings in the nerves and skin.
The nerve lesions may produce paralysis.
2, Tumor-like lesions of the kidney, liver, spleen,
ovaries, muscle, and heart. This form cannot be
differentiated from leukosis on post mortem examination.
Transmission of Marek's disease is by direct contact. It is a highly
contagious disease and spreads rapidly throughout a poultry house. Egg
transmission of this disease to chicks is probable but as yet unconfirmed.
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Relationship of Marek's disease to coccidiosis and other diseases; This
disease results in the production of a large number of lymphoid cells (white
blood cells) which are immature. This type of white blood cell is important
in disease resistance in its mature form. When Marek's disease is present
the bird is less resistant to other diseases. Because of this, coccidiosis
is often seen in birds with Marek's disease. Air sacculitis, enteritis, and
other infections can also occur simultaneously with this disease. This sort
of situation can, of course, add to the monetary loss attributable to
Marek's disease.
Lymphoid Leukosis
This disease does not usually occur in young chickens, but is seen mostly
in sexually mature birds over 16 weeks of age. Amyxovirus causes this disease.
Visceral tumors are the result of this virus infection. These tumors
affect the liver, spleen, ovaries, kidney, intestine, and other visceral organs.
The lesions look the same as those caused by Marek's disease, therefore an
accurate diagnosis is difficult.
Lymphois leukosis is an egg transmitted disease and spreads very slowly
from bird to bird.
As with Marek's disease, several other infectious diseases can also affect
birds with leukosis and contribute to losses in the flock.
Symptoms
One of the most prominent signs of Marek's disease is lameness or paralysis
of one or both legs. Acute deaths without any observable signs can occur
however. With leukosis, the birds may lose weight and die and no other
external signs will be noticed.
Other than leg paralysis there are no definitive symptoms in either
condition. The diagnosis is usually made on post mortem examination of dead
birds. Post mortem findings vary from no gross lesions to many tumors
throughout the body cavity. The liver and spleen as well as other organs
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may be quite enlarged in both conditions. In lymphoid leukosis the nerve
tissue is not involved but this must be determined microscopically.
Diagnosis
It is important to get an accurate diagnosis so that any infectious
diseases co-existing with either Marek's disease or leukosis can be determined.
It is usually necessary to get a laboratory diagnosis to differentiate these
diseases.
Prevention and Control
Both lymphoid leukosis and Marek's disease are ihcurable so preventive
measures offer the only hope of controlling these diseases. Regardless of
when the tumors appear, infection begins in the first two to four weeks of
life. Our limited knowledge leaves man as well as animal suspect in carrying
Marek s disease. The best advice at the moment is to practice strict isolation
of all young chicks and hopefully, avoid contact with the viral agent. Recent
isolation and characterization of the virus causing Marek's disease has
stimulated a great deal of researdh into the development of a vaccine.
Hopefully an effective vaccine can be developed soon.
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NUTRITION OF GROWING PULLETS
C, W. Carlson
Probably less is known about the nutrient requirements of growing pullets
than of any other stage in the life of the chicken. Until recently, she has
just been fed what we thought were her needs and she generally did quite well
on quite a wide variety of regimes. This report covers a summary of the little
we know.
Table 1 contains what we recommend concerning the dietary requirements
of growing pullets. In general, the data at the low end of the ranges given
would be typical of a diet containing large amounts of fibrous feedstuffs, such
as oat hulls, that at the higher range would be typical of what would be used
under a restricted feeding and/or restricted lighting program. Frequently,
something in between is used.
Pullets at our research unit are grown on the high oats diet described
in Table 2. This diet is of the medium high fiber type - its chemical
composition is somewhat in between the ranges shown in Table 1. This oats
diet is not practical for mechanical feeders - it bridges too readily.
However, with hand feeding, it produces beautifully feathered pullets that
have a good capacity for feed conversion and production in the laying house,
'^srlier work indicated that this diet did not alter sexual maturity or
subsequent egg production as con^jared to a corn based diet. The oats diet,
although more expensive in terms of cost of producing a pullet, reduced
laying house mortality and minimized our problems with cannibalism. However,
retarded sexual maturity can best be obtained by light restriction and/or
feed restriction. Future work here will include studies on this problem.
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Table 1 — Suggested Nutrient Levels for Growing Pullets
Nutrient Unit Level
M, Energy Cal/Kg. 1500-2800
Ca •% 1,0
P % 0.4
Salt % 0.5
Mn Mg./Kg. 55,0
I Mg./Kg. 1,0
Zn Mg ./Kg. 44.0
Vit. A I.U./Kg. 4400.0
Vit, Do I.C.U./Kg. 400.0
Vit. E I.U./Kg. 5.0
Vit. K Mg./Kg. 1.0
Riboflavin Mg./Kg. 4,0
Pant. Acid Mg ./Kg. 8.0
Niacin Mg./Kg. 25,0
Vit. Bi2 Mg./Kg. 8.0
Choline Mg./Kg. 1000.0
Folic Acid Mg./Kg. 0.9
Biotin Meg./Kg. 75.0
Arginine % .7-.9
Lysine % .6-.8
Methoinine % .27-.35
Cystine % .15-.2
Trytophane % .12-.15 .
Glycine % .60-.75
Protein % ,12-.16
Table II — Pullet Grower Diet Used at South Dakota State University
Ingredient
Ground Oats 80.5
Wheat Middlings 5^5
Soybean Meal (47%) 2.0
Meat Scraps (55%) 2 0
Alfalfa Meal (17%) 2*0
Fish Meal (60%) 1*0
Dried Whey 2.0
Dicalcium Phosphate 3^0
Ground Limestone 1^,5
Salt Mix 0^5
Vitamin Mix 0.5
100.0
Calculated Protein (%) 13.7
Calculated Energy (M.E./Kg.) 2280.0
Calculated Ca (%) l.g
Calculated P (%) 0.8
Calculated Methionine and Cystine (%) 0,44
Calculated Lysine (%) 0.62
Calculated Fiber (%) 9,35
Ingredient cost, June 1969 - $54.54/ton
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E. J. NOVACEK
Studies conducted over a four-year period with low protein diets for
caged layers are summarized in Table 1. The data indicate that the 9.4
percent protein diet with added methionine, lysine and tryptophan would
support a rate of egg production nearly the same as a 15.4 percent protein
diet. The rate of production from a 12.4 percent protein diet was not
improved by raising the protein level to 15.4 percent. Further addition
of protein after the amino acid deficiency has been corrected should only
cause an increase in loss of nitrogen in the excreta.
Egg quality(Haugh unit) was unaffected by the various protein levels,
even when methionine, lysine and tryptophan were not made adequate. This
gives further evidence that if an egg is formed, it will be complete. How
ever, egg size was smaller for the unsupplemented 9.4 percent protein diet.
Efficiency of feed utilization as gram/day or pound/dozen was improved
by the three amino acids and may have been further improved by some of the
N,
'\
protein supplements. It appeared that in order to maintain production the
hen must consume from 300 to 320 mg. of methionine/day and from 625 to
635 mg. of lysine. Consideration must be given to the total sulfur amino
acid ,requirement(ca, 525 mg.) of which at least 300 njg. should be methionine.
Body weight and mortality were not affected by the diets. However,
differences in body weight were apparent between hens fed the same diet and
these differences can mask the effect of the diet.
It was concluded that a 12.4 percent protein diet made up largely of
corn and soybean meal and either of several sources of protein should be
satisfactory for layers providing that methionine, lysine and tryptophan
levels are approximately 0.300, 0.625 and 0.15 percent respectively.
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SUAIARY OF FOU:? DIFFERENT EXPERI.CNTAL SETS OF FEEDING TRIALS WITH CAGED
HEMS FED LOW PROTEIN DEITS.
Supplement Hen-Day Prod. Eqq Weiqht Body Eteath
To Basal Protein Last 2 10 mo Last 2 10 mo
.. . Feed. Meth.. Wt. Loss
% % gm gm gm/day Ib/doz mg/day Kg %
Basal 9.4 38.9 43.0 57.0^ 55.7 88.2 6.17 150 1.61 16.7
Methionine 9.4 56.2^^ 60.9^^ 60.7 61.0 115.3 4.85 369 1.80 16.7
Lysine 9.4 55.5^^ 61.1^^ 59.7 60.0 101.7 4.P7 325 1.73 8.3
Tryptophan 9.4 54.7^^ 63.5-*^ 59.7 59.0 104,5 4.35 334 1.67 8.3
Basal MLT 9.4 54.5 58.2 59.3 58.2 93.1 4.22 360 1.73 23.1
Corn 12.4 50.0 59.8 63.8 61.9 88.5 3.91 310 1.88 30.8
Soybean Meal 12.4 54.5 58.3 63.3 61.8 90.8 4.12 320 1.82 19.2
Soybean Meal 15.4 57.7 59.1 64.6 62.5 92.2 4.12 290 1.89 26.9
Basal MLT 9.4 49.9 58.1 62.6 59.1 106.7 4.85 373 1.73 10.7
Corn 12.4 48.7 65.0^ 63.2 59.6 103.4 4.20 287 1.84 13.1
Milo 12.4 54.4 62.9 61.4 58.3 104.4 4.39 310 1.89 10.7
Wheat 12.4 52.9 bl.B** 61.3 58-6 101.7 3.96 305 1.88 8.0
Barley 12.4 55.2 65.5* 61.6 58.3 •.99:5^ 4.02 272 1.80 13.4
Oats 12.4 46.4 59.2 62.5 59.6 91.7^^ 4.09 270 1.79 8.9
Soybean Meal 12.4 52.6 65.1^ 62.5 59.5 104.1 4.22 317 1.88 8.9
Basal MLT 9.4 43,2 56.8 61.6 55.9 95.6 4.45 335 1.92 22.9
♦Methionine 9.4 51.8^^ 59.6 60.6 55.6 96.4 4.28 386 1.85 20.8
-Lysine 9.4 29.6'*^ 41.7^^ 60.8 56.9 97.5 6.21 341 1.98 31.3
NF^IBO 9.4 53.2-»<^ 55.5 61.6 56.7 96.0 4.57 336 1.85 20. e
Corn-Soybean iM12.4 55.3^^ 63.3^ 62.4 57.5 99.8 4.17 299 1.93 8.3
Corn-Soybean M15.4 58,8^* 65.1^^ 63.0 57.9 101.4 4.12 304 2.01 16.7
Hydrolyzed
Feather Meal 12.4 52.0^M^ 57.2 62.0 56.6 96.4 4.45 296 1.91 16.7
Fish Meal 12.4 61.7^^ 66.3^^ 62.8 57.4 104.9 4.18 336 2.02 20.8
leat S Bone
Scraps 12.4 50.4^ 61.0 61.4 56.7 99.8 4.32 319 1.84 12.5
♦Significant difference at the .05 level
♦♦Significant difference at the .01 level
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ECONOMICAL TURKEY BROILER DIETS
Eo Guenthner and C. W. Carlson
Approximately 600 large white and 150 broiler type poults were started,
intermingled, in battery brooders. At three weeks of age, the poults were
transferred to pens with crushed corn cob litter on the floors. Each poult
had 2 sq. ft. of floor space. When the broilers were sold at 15 weeks, the
remaining poults each then had 2.5 sq. ft. of floor space. The large turkeys
were sold at 24 weeks of age. The turkeys were grown in complete confinement
in a windowless house with a cement floor.
A high and a low protein series of corn-soy diets were developed, with
one-half of the turkeys being fed on each series. The high protein series
began with a 305^ protein starter and ended with a 14^ protein finisher. The
low protein series started with 23^ and ended with 12^ protein. The low
protein series was supplemented with 0.1^ each of methionine and lysine.
Zinc bacitracin at 25 gm/ton was included in all diets fed during the first
five weeks, after which bacitracin was omitted from one-half of each series
of diets.
Poults receiving bacitracin tended to have more skin fat, but bacitracin
did not consistently affect growth, dressing percent, or feed conversion.
The inconsistent effects might be expected because the poults were grown in
new buildings and presumably infections had not built up on the premises.
When marketed at 15 weeks, the broiler turkeys receiving the high protein
diets weighed 500 gr more than those fed low protein diets. The high protein
diets produced slightly better finish and better feed conversion, but had no
effect on dressing percent. Turkeys receiving high protein diets ate 5.2 kg.
soybean meal compared with 3.4 kg. used in the low protein diets. Whether
the output of an operation can be increased by growing broiler and heavy
turkeys together in the same pens remains to be seen.
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The results obtained with the large type turkeys fed high and low protein
diets were similar to those observed with broilers, except for the following
differences. At market time, the large turkeys receiving high protein diets
weighed 300 gr. more than those fed low protein diets, but their feed conversion
ratios were idential. Each bird on the high protein diets used 8.4 kg. soybean
meal compared with 5.3 kg. used in the low protein diets. This means that 3.1
kg. additional soybean meal was used to produce the additional 0.3 kg. of gain.
These results indicate that low protein diets. supp3ernented with methionine
and Ivsine may be economical in conserving the use of dietary protein.
Mortality due to aortic rupture was 16^ among the large type turkeys fed
low protein diets compared with 8% for those fed high protein diets. Similar
losses have not been reported at other stations. Further studies are planned.
Table 1. Feeding Schedule, Protein Levels, Energy Values, and Percent Soybean
Meal Composition of Low and High Protein Diets
Age
Weeks
%
Protein
Low Protein
Gal./kg.*
M.E.
%
SBM
%
Protein
High Protein
Cal./Kg,*
M.E.
%
SBM
0- 2 23 2818 32.1 30 2838 49.0
3- 5 28 2813 44.7
6- 8 20 2853 28.1 25 2838 41.8
9-11 18 2897 22.8 22 2904 33.9
12-15 16 2983 17.3 19 2987 25.8
16-20 14 3005 12.0 16 3011 17,5
21-24 12 3051 6.6 14 3058 12.2
*Kg. = 2.2 lbs.
Table 2. Weight Gains, Carcass Evaluations, and Feed Utilization
Broiler Turkeys
Protein levels Low
Bacitracin (am/ton) 0 25 0 25
Weeks Live weights (kg.)
5
8
15
2.3
4.6
1.1
2.3
4.5
2.6
5,0
1,3
2.7
5,1
Dressing % 76.1 74.8 76,2 76.0
Skin thicknesso mm 3.0 3.7 3.9 4.2
*Feed consumption (kg./bird) 15.3 15,1 15,6 16.0
*Feed conversion 3.3 3.4 3,1 3.1
*Kg. Soybean meal/bird 3,4 5,2
*Composite of broiler and large turkeys
Table 3. Weight Gains, Carcass Evaluations and Feed Utilization
—- Roasting Tvpe Turkevs
Protein levels Low
Bacitracin (gm/ton) 0 25 0 25
Weeks Live Weights (kg.)
5
8
15
24
2.4
5.1
8.4
1.0
2.3
5.1
8.5
2.6
5.6
8.8
1.2
2.5
5.5
8.7
Dressing % 83.9 84.2 82.8 83.6
Skin thickness, mm 9.3 12.2 10.8 11.9
*Feed consumotion (kg./bird) 35.6 35.3 37.4 36.8
*Feed conversion 4.2 4.2 4.2 4.2
*Kq. Soybean meal/bird
5,3 8.4
Mortality % 14.4 17,3 6.7 9.3
*Composite of Broilers and Roasters
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NEW TOOLS FOR RESEARCH
Walter Morgan
Between the years of 1900 and 1930 good hen flock records were maintained
for egg prodSfi:tion. During this same time, a technique for keeping a record
of eggs laid by individual hens in a flock was developed. The trapnest
provided a new tool for the poultry breeder# With the accumulation of
dependable egg-production records, it became possible to calculate flock
averages, breed averages, family and individual averages. The simple tool
for trapping the hen in a nest, and thus permitting identification of her
individual egg and her total number of eggs, was necessary before an educated
program in selection was undertaken.
During the first half of the twentieth century, giant strides were made
in poultry improvement by selection. The National Poultry Improvement Plan,
for a period of years, spearheaded a poultry breeding improvement plan. The
techniques of selection and mating systems were thoroughly explored. New,
unrelated breeds were also introduced and hybridized in order to provide new
genetic material from which to select for improvement. Other tools for
improvement were conscientiously sought. At one time it was anticipated
that selection and mating systems on the basis of bloodtyping might be
fruitful. Also, optimism was expressed in terms of developing lines with
two oviducts for higher productivity.
What has happened since 1960? Progress, in improvement of egg production
stocks, has been slow if indeed there has been progress. Poultry breeders
are on a treadmill, finding it necessary to exert maximum efforts to maintain
current high productive levels. Essentially, there has been no genetic
improvement for egg numbers in the last nine years.
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So long as new, different genes were available to provide a gene-pool
for selectian purposes there would be a response to selection. Also, new genes
have provided new mating canfcinations which exploit heterosis and "nicking".
Does the absence of improvement during this decade signify, then, that we have
exhausted our supply of genetic variability? To some geneticists it does.
It does to me.
A tool for improvement would be mutation induction. If beneficial
mutations could be controllably induced, a most useful tool would be
available to the poultry geneticist. Beneficial changes have been induced by
plant breeders, so there is reason for being optimistic about this approach.
The answer to the question of "How do we induce new mutations?" is by
changing the environment. It has been learned that a change of environment for
any individual chicken will not induce a recognizable change in that chicken •
which will be passed on for future generations. In higher animals, such as the
chicken, the induced change must be in the reproductive cells - the egg or
the sperm.
When we consider techniques for trying to change the germ plasm (egg
or sperm) we have two choices. We can try to make the change before the germ
plasm leaves the chicken's body or after it leaves the body. And currently,
we think of two agents for inducing the changes: chemical and physical. A
further decision involves whether the hen or the rooster or both will be exposed
to the changed environment.
In the search for new tools, we have chosen to use the rooster for several
reasons. First, many more germ cells of the rooster are affected by a single
treatment than are germ cells of the hen. With the hen it is necessary to
treat the live chicken in order to study results of treatment on the unfertilized
egg. But semen can be removed from the rooster by artificial means and studies
can be made of effectiveness of treatment without exposing the live chicken.
This simpler technique allows for the treatment of many more experimental
samples within a limited space; particularly as it relates to irradiation.
Our trials have been with the effects of irradiation on in vitro semen
samples (semen outside of the rooster's body). The jji vitro semen contains
mature spermatozoa which are subsequently artificially inseminated into
untreated hens. With this technique we have observed some physical changes
in the hatched chick, but we have not yet studied the progeny for quantitative
productive changes. We do know that irradiation increases the number of
mutations in the germ plasm and we expect that some of the changes will be
beneficial. (We have not yet explored the use of chemical mutagens, but
specific chemicals at a particular time might provide another most useful tool.)
What are some of the traits that we would like to have improved? Certainly,
we need better livability. Also, we would like to have a small hen, which
requires little food for body maintenance, that will lay many large, high
quality eggs. Other reproductive traits which could be considered are
fertility, hatchability and early sexual maturity.
To summarize, we need new tools to provide genetic diversity from
which we can select superior chickens for the desired economic traits.
